The effects of long-term smoking on endothelial nitric oxide synthase mRNA expression in human platelets as detected with real-time quantitative RT-PCR.
Endothelium-derived nitric oxide (NO) plays an important role in the prevention of platelet aggregation and adhesion to the vascular wall. Endothelial nitric oxide synthase (eNOS) and L-arginine/NO pathway are both present in human platelets. Platelet-derived NO inhibits excessive activation and aggregation of platelets. However, the expression level of the eNOS gene in human platelets has yet to be elucidated. The current study investigates the individual expression level of platelet eNOS mRNA using the real-time reverse transcriptase-polymerase chain reaction (RT-PCR) detection method. eNOS mRNA expression was examined in platelets isolated from 50 subjects: 11 male smokers, 15 male nonsmokers, and 24 female non-smokers. After extraction of platelet total RNA, eNOS (target) and GAPDH (internal control) mRNA expression levels were quantitated using real-time RT-PCR. The expression levels of eNOS mRNA (relative copy numbers) were significantly lower in male smokers (59+/-17) than in male nonsmokers (195+/-71, P < .03), and higher in female nonsmokers (285+/-60) than in the male nonsmokers (195+/-71, P < .03). By multiple linear regression analysis, cigarette smoking (P = .008) and diabetes mellitus (P = .047) were found to be significantly negative predictors, and antioxidant (vitamin E) treatment (P = .01) was a significantly positive predictor of platelet eNOS mRNA expression. Age, other medications, and other risk factors for coronary artery disease were not significant. Using this method, eNOS mRNA abundance in human platelets was detected and quantitated in real-time. The intraplatelet eNOS mRNA expression levels were significantly decreased in cigarette smokers. Low platelet NO synthesis in smokers may result in the augmentation of platelet aggregation and thrombus formation, developing into acute coronary syndromes.